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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide steel parts for high bearing resistance, suitable for steel 
parts requiring high strength, making compact, etc., such as gears, cums. and bearing parts, 
attended by rolling and sliding and requiring rolling strength and wear resistance, and their 
production. 

SOLUTION: In the surface structure to be brought into contact, a dual-phase structure 
composed of irregular-shaped and hemp leaf-shaped martensite finely divided and formed into 
superfine state buy means of dispersed fine nitrides and/or carbonitrides having an average 
grain size of <0.3//m at least is provided. Carbides of <3fxvn are dispersed to reinforce the 
hardness of the surface part. The steel parts can be produced by performing a stage where 
nitriding or carbo-nitriding treatment is applied to precipitate AIN into superfine state by means 
of the nitrogen allowed to penetrate from the surface part and a stage where hardening or 
hardening and tempering are carried out from a temp, region in which a base phase is composed 
of austenite. 
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ssuj2ia^©^«fii. isa%*r©«>©*fflt. 

No. 9~12{cmti^tt<!:0rtf^m SNCM4 
2 OH. 4 2 OH, SUJZ^mmLtc. 
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[0045] ctip><om^mimmm, mmmt 
^ J Ltefflb;rc^{c. mi. 2 ic^arj: ^ icmumm 

Vxm$tii>, tic. *3?iH«-C®«g^SS*,j:cx» 

mm^m3. 4. 5(cm^ti?.:mxmmtixi,^ 

[0046]^c*,. S3«Cp*0. 8S«%{cggSSL 
9 3 0 -Crag^ t/c^. 8 5 0 'Cvmm=S:mmT 
^r^^mim=S:mLtci,<DX^*). c<o^^^cis^.^x 

■c. is^^icA imitmrnm-r^ji^Kbtc^t^xsi 

^Sii^K:{iig^X7;^©RX;(fXtti©C02% (0 2 50 



5%) ^:^>ha-A^<mLamm<Mmviht). m 

[0047] 04ttCp*l. 4«S%fCg^ 

JiRI^K. 8 5 0-C-C©^(cJ:^rA I mS5®#r 

WSI*JSI©No. 8. 12icnLX8 3 0'CX<ommi 
mMVtct<DX3bZ. «c4j. t-'<r©7|di{cteWSM# 
mLUmU 1 6 0 -ex 2l^ra©^ft={C^ t ^ Se/c 

«0. 2mmgg{c^c^j:^{cgg_i,/^^ 
[0048] «ltoaS®5Ci|«-«iiigc5^^, gj^g 
(*^<m»rffi*<^|g?rffit>fcEPMA (X^v-f^ra 

^JlJc^fW^SA I ^ft«J*jJ:cX/Sfc{i^gfb^©!|l 

mm3<Dmu^^oh^<^$tix<.^z. ^^tc 
^is«ifi^-c©sfig(c4swi^a;i— ^^^^ 
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[0049] P-^f ^r^>>/g^S|CD^mi. 02 
-'yn^1^0^Xtj:i)^fb. HSSfc 1 0 5 0 r p m. 

m-4o%v^n^^mmo. sff^zso-sTSkg 

«:MO/c. 3^j:4cJ. f ^>^5^^^<D*^J^^mi/^P- 
^ cc f ^^wfi;o$ 1 mm.r^t x<Dmmcvmm l 

/c, J^cfc. a-^fc-^;^>y<D^>T':/ h@l^«2 0-- 
30X1 0» HiLfc. */c. Heifttfg?S^eiS«@R 10 
JI®3 6 0 0 r pm-C2 0X10' @%^>r»i^ h^ff 

[0050] 03tC^$n^^ft-caKS^U/c/hn- 

ri^^o A 1 ^HaWCC^WL^cCC^No. 9-1 l<Df 

A 1^0. 3mfi%W±^^Wr6No. 1. 
4. 5. 6, 7. 8<Dn-^t:'^r^>>/*^»?a6*^K: 

A 1 mm&(oi^mt t h^cwsmti^xi^^^c ti)^t>tf^ 20 

1#CC, A 1 «:««l«fi%^$Wr'&No. 4. 6 
«*^«l<DS:AccD-vJl/:Vffiffi3 7 5 k ff/mm' CC43 

0. 3 1Ma%Al^^W-r 

2. 5 3MS%A 1 ^mJjni//cNo. 7<Dt' 

Jr^tCO. 2mmr^'5>C<bCC*tL/r03CC^l//c^fl: 

B#r^&5(C^^r^< . iSSai$:05 0. OS'-O. 30 
12mm|iSift<. (3:6-:>CirCi'5/cJ?)ribO. 8 5 

^/c. mmt^tiA\tmm^tixK^tj:\.^i)K o. 42s 

X^\^^mmxU\.^C.iit^f^tf^:b. ^hliC. Cr^2. 
(005 1 1 ^7 tcti. «^6^;^j:Al^flntt*4No. 6 

t(Dmm(ono, 1 o<Daffiiaeitcj^i:f^^fflfis^ 

No. 6(7)Saffi^^r'&3:v;t.7*>1^'/ h>5i^@SS[ 
*ffi«:«fWLT*jO. ^(Dv;l.x>lf>r h^<D^i^S5«> 

mt(o^)Vy'>V'^ hmt(Dmmfim(^^i^xmf^^^rj: so 



4$Bg¥ 1 0- 1 762 1 9 
16 — 
♦Bia^r^OrCi-S^ ^/c 08«^ffi:^^6 1 0 0 Mm 

^:?5>^0, 3 ymfelTCDA 1 ^{biaJ&^^^nTt^'S C <»: 
^71)^0. cn6cDSS:jfflj^j:A l^{biE5*5i:c;/*/c«g^^ 
itmoy^WL^t^^'z^x^jvf^yD'^ hmi>mxmi urn 

yv-^ hmdcrji'z^xi^^cti)^^^^. tci^. itm^^ 

fcl^^rfcO. 1—0. 2umm^<0i&m<D^^ly^^ h 

r*^o ^/c. ^Htc^air^A i^{be5*5cfcaf/*/c: 

ttg5^ib«5<D?g#;«ailtffl3^ce««i1-{c «>S)5>« 0 . 3 M m 
ti. c<D«TWJf^<!g;6^^gE«®{bW3^j:f'^ffl^^<r^ci 

[0 05 2] ts/c. lagtc^EPMAtcjc^as-c©^ 

ilffl«S^^*r^^^*T*S:^^^U/c:?&^ No. 6r« 
1. 2fiS%. No. lOr^O. 7mS%'C*-6. «C 
SSK«'<Dmi[^ff»A 1 iSStc J: or:^t < 
mtr^^K "eo^itmitmmLfcA i3&^T-^rA i n 

CC^c^iiS^LT. A 1 N(Ofb^fi^Wffl^3&^6^Ui$ 

[0 05 3] $6cc. No. 6, I 0 <ommm(Dmi:t 

hfi6itia4 0-6 0(*S%(DffiHCcAor 
a«A 1 a^aU/cN o. e<Dyji)^No, lOCCtb^r*^ 

rmmmmmik<m^xtiw^(^^i.^x\mm^-:^f^ 
±^ hMiitmm^iifcmmM(,cj:^xi^^<§^:^rix 
. :^mmmx{t^^x 3 o»a%«±^»SLr(r^ 

[ 0 0 5 4 ] 0 1 0 tc«. mmmmk(icm^Ati oxm 
fijE 5 n/c^Ba^gp^op - ^ b- ^ > e/^^fcitr 

iJS«:Jli§T^/cfi?>CC. liriSa^a^i!MO/cNo. 6 
a>a^O. 2mmSB^^^ffi*>6 0. 10 mm. 0. 1 

CC. No. eommmffcr-^^^^ ho, so^f^x. 

1 4 %ge[tcS^i>Slf /c«^<Db- ^> :J^*S*CCO 
>5:^&CL/t7!)^-:>TP^K:b--^^>>^^^«®Tl/. 

^^^o ttc. ^^3-^ hb--:i->y{cJ:^g|S^--xf':^ 
hS<^(a?i*>. 4$OC«S^<:oSSa/E3 7 5 k g/m 
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f^rjii^^^mx^m-r^ct^m^iyiK 

[0055] m4(iC7fk;^ti^^n'Xmm^<D^i:mM 

^iixmmm-^^>^^ hiViamffj:f>^fbmmm^L lo 

/cNo. 2. 3. 4. 6. 1 1 CD/hn-^^J-^fflC^r. 

MXTsk^ti^. ate. m^mm&mtLx. ^(omsco 
miX7jkLfc\:^v^>^^Tmmtsi^mi icct>^$ 

[0056] -Mfi^tCtt. J:t®tt(C*jCir 5 M m«T 

\^±f)mmx^ ^i)^. A 1 ©asjjotca: -^-cM^^jT-s f ^ 

>^^©|fi3±(Oan^C<5:*5^*io/Co i<(C. -fey 

im^n^HmAmON o . 8. 1 2C[>^^JtK>5r>6fc 

/Co ^Cfe. No. 2 . 6 . 11 CD^ffig^S« 1.5-- 

1. 8SS%'e^i^3KS**2-'5 /zm<04jy>^'< 
SfWL/cffii^r^O. No. 3, 4<D^ffi^^«2. 

3-- 2. 6fiM%<Di5H«:^*5. ^i^SllS^U . 5--^ 30 

2. 5/im<?)-fey>3r'Y h:«^^*fmL//cffl^'C*^, /j: 
*>\ No. 1 l<DSCM4 2 0Hi:ti8«r{*5/im. N 
o. 3r«2. 5Mmr*0. C r^^<^Wr'5{CL 

ft/Co ^/c. C<Dj:'^/j:iK^«i:-fe^>^>r h3&S<D@ 

to^^-So 40 
[0 05 7] ai2«B3<Djgl^ffifaC0No. 6. 11 
(D|pIlifttfJg^^?SS^^U/c*><Dt*^-5o No. SCD^ 
Ego. 2mm^«. SalBcDci: ^Cca^CCcfc^Al ^{t 

*>e>^©'C^ffi<D/cCCiC<5::6i^A5-So CC[)C <L«*fait*^ 
A 1 mm<OV-Cy<f)^0, 3 MmWTi^Nl^tCgafffl-C 

xh^ofct)^ No. 1 1 tmmo^mf)m^htix so 
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4dO. ^ffiSP<D^x^sc:r/c<b#cc46a^rfcA i^^b 
i:i±tmonmt. no. s. i Kom^i^im^mf^m 
c^rfcSiigr^ri^^o @i3«. 04cDjg^A!ia^S6L 

tcNo. 3. 4. 6. 1 1 <?)|51SflCf g3^®K*SI&*J:b 
Kl/r7SU/c*>©r*^3&i, frSBODi^tCNo. 1 1<D 
^ffiK:5i^i^l4S:?^J*^5Mm60H2y>^^ hT^J^Wmi/r 
l^^CDCCS^Ur. No. exiit. izM>^>( h<DW-i^n 
mffim2 ma(,cmif^<ti:^Xi.^^Cti^h. No. 11 

^r. i^i 0%iiS©?*e[fiT*^i2«>e>n/c. u^^u. 

0. 6. 1 l©S^Sfa(D|pIfeftt:fK®m-CCT-i5'>'>-^ 

^^^accoc^rts 1 3tc^t>-ifr^o/c;&5. -fey>t> 
h^m(Di^^rj:N 0.11 tcoi^'Cii:^^/.^*^^* 

$ fcN o . 6 <D|pISfflCf g^^acc «P^/«c*^^m 
^CLi)^t>iP-yfCo ^e>CC. RHlStC^No. 3, 4 

<omA(omMmwDmm.mimi^(iC-:>\.>x^^t>it 

XffiLfcffK VMffim25im%r^^^X 
'^^>^^ h&^<D^mmf)^'tti^tl2, 5 Mm. 

1. 5Mmi»*ffllb5nrc^^ciccj:or. Sl^^^a 
6. -fe-^>^>r hs«3 0i*s%*iS*'C5i-fe^>^-r 

fIA<bT'5»feBy*;5^iA#C^C«!:*l§d?)r*j 
0. 3 0»a%feU:<O-fe-pe>^-< h^rtttHSHf-Sig^tC 

[0058] /cc*5. A 1 mitmco^mv-^ x^^/hs < -r 

6/c8?)«:W@3 --5 CC^U/c?t^Ma^'6aa*fi;< IS: 

m^m^. m^!m\t boo •c«±t*?f ^ c tt^m^ l 
[0059] *^?g{c A 1 mmmm^m^j:^ 

mitr^ct(^ct^x. mmi:^:h(fC^'^xm^mc$ti 
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